SUMMARY Low level chemiluminescence of exposed rat intestine was measured during occlusive ischaemia and reperfusion. Spontaneous emission of in vivo rat intestine (10 ± 1 cps/cm2) decreased almost to zero in animals subjected to ischaemia and when the period of ischaemia lasted only two minutes, chemiluminescence increased beyond control levels (39%, three minutes after reperfusion) at intestine deligation. This overshoot did not occur when rats were pretreated with aliopurinol (40+100 mg/kg bw). The ratio of xanthine dehydrogenase to xanthine oxidase activities was 3-46 in preischaemic intestine samples. The same ratio was changed to 0 35 in samples subjected to two minutes of ischaemia. As chemiluminescence appears to reflect the steady state level of singlet oxygen, which in turn derives from the steady state level of peroxy radicals, these results agree with the view that oxygen radicals derived from the xanthine oxidase reaction are involved in the cellular damage produced after ischaemia and reoxygenation in the intestine.
Intact organ chemiluminescence seems to reflect the steady state level of peroxy radicals under physiological conditions.'" These peroxy radicals are intermediates in the free radical chain reaction of lipoperoxidation, usually initiated by oxygen radicals.' 3 McCord et al have recently described xanthine dehydrogenase (XD) that rapidly converts into xanthine oxidase (XO) in non-perfused ileum.56 It has also been postulated that xanthine may accumulate during ischaemia, as a result of ATP degradation. This, upon reoxygenation of the tissue, will support superoxide anion and hydrogen peroxide production which in turn may initiate a chain of free radical reactions leading to potential cell damage. 7 The XO inhibitor allopurinol prevents damage during the ischaemia reperfusion stress,8 as should be expected if XO is involved in this process. This study describes the early changes occurring in the in vivo intestine chemiluminescence during short term ischaemia and reperfusion. 
Results
The spontaneous low level chemiluminescence from exposed intestine (10 ± 1 cps/cm2) remained constant over a period of 20 or more minutes (Figure (a) ). Chemiluminescence decreased to 55% and 32% of the original emission three and five minutes after ligation, respectively. Emission decreased to 20% of the original emission in six to eight minutes and to almost zero after 10 to 12 minutes of ischaemia (Figure (b) ).
Reperfusion of rat intestine after two minutes of ischaemia produced an overshoot of chemiluminescence (Figure (c) ) beyond its control values. This increase was 39% and 25% above control values after three and five minutes of reperfusion, respectively. Intestine from rats pretreated with allopurinol did not show the overshoot and emission levels did not differ from control values (Figure (d) ). The average changes in spontaneous chemiluminescence from controls and allopurinol treated rats are shown in Table 1 .
Xanthine dehydrogenase and xanthine oxidase activities in normal and ligated intestine are shown in Table 2 . An XD/XO mean ratio of 3-46 (0-38) calculated for non-ligated intestine was inverted to a 0-35 (0-10) mean ratio in samples subjected to two minutes of ligature. During reperfusion an overshoot of chemiluminescence (instead of a progressive return to control levels) was observed (Figure (c) ), suggesting an increased generation of free radicals within the affected tissue. This may reflect saturation of the intracellular antioxidant defences as a consequence of the oxygen radicals generated after the accumulation in hypoxanthine and xanthine and the activation of xanthine oxidase.
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